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that preserves our individual
freedom and our human dignity,
and can effectively save each one
of us from the imperialism of the
genes. And even at the level of
the evolution of our species, it is
the process of learning, and now
in particular of teaching and
education, that allows ideas,
culture and technology to spread,
replicate and mutate. Ideas —
Dawkins’ memes — are now more
important for the evolution and
the survival of our species than
new changes to our own genes.
In short, my specific interest in
the scientific aspects of learning
is mirrored in my broader belief
that research and education are
the key engine of evolution for our
culture and our society.
What do you think are the big
questions to be answered next
in neuroscience? It would really
be good to see cortical
physiology — including whole-
brain imaging approaches, such
as functional magnetic resonance
imaging (fMRI) — go beyond the
butterfly collection stage. We
need to begin to address the real
questions about how the brain
solves the tremendously difficult
problems of perception and
thinking, the visual recognition of
objects for example (something
close to my heart). Of course, it is
clearly important to know that
neurons in a certain area of the
brain are involved in, say, visual
categorization, but physiologists
should not be content with that.
In molecular biology today it is
not enough to know which genes
are involved in a disease; you
also need to know what those
genes do and how they are
controlled. Similarly,
neurophysiologists should strive
not only to measure what a
neuron may compute but also to
describe how it and the circuits
feeding into it manage to do it.
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Concern about the apparent
decline of many amphibian
species around the globe over
recent decades, often in habitats
considered to be of high quality,
has prompted fresh worries
about the extent of environmental
factors that may be playing a
part. A new first-ever global
study estimates that one third of
the world’s amphibian species
are in danger of extinction.
Researchers think that the
mysterious collapse in numbers
might be a warning that our
environment may be in a worse
state than we think —
amphibians are known to be the
most vulnerable of all animals to
subtle changes in their
ecosystems.
Scientists have known since
the 1980s that many of the
world’s amphibian species are
vanishing but the scale of the
decline revealed by the new
survey has created great
concern.
More than 520 scientists from
more than 60 countries took part
in the three-year Global
Amphibian Assessment, a study
of the world’s 5,743 known
amphibian species. One in three
— a total of 1,856 species — are
threatened with extinction, they
say. The latest count shows 122
amphibian species have become
extinct in the past 20 years. The
problem is particularly acute
amongst the New World species.
This region is home to more than
half of the world’s known species
of amphibians — its 3,046
described species comprise 53
per cent of the world’s total.
Brazil and Columbia have the
greatest diversity with 731 and
698 species respectively. The top
five countries for amphibians
(including Ecuador, Peru and
Mexico) are all in the New World
and Venezuela and the US are
also in the top ten. At the other
end of the diversity scale, a
number of Caribbean islands
have just one native species
each.
Nearly 40 per cent of New
World amphibians are threatened
with extinction, including 337
species that are critically
endangered — on the brink of
extinction. Nine species in the
region have gone extinct in the
past 100 years and another 117
species are ‘possibly extinct’,
meaning that researchers are
unaware of any existing
populations but have not
performed the extensive
searching required to place these
species in the extinct category.
Worryingly, many of these
declines are recent. Since
approximately 1980, four species
have gone extinct, and 109
species have become possibly
extinct in this region.
Within the New World,
Caribbean species are the most
threatened — 84 per cent of the
region’s 171 species, followed by
central America with 52 per cent
of its 685 species threatened.
The risk facing New World
amphibians is considerably
higher than for either birds — 10
per cent — or mammals — 16 per
cent in the same region.
Amphibian species occurring at
high elevations with restricted
distributions and characterised
by terrestrial life cycles, rather
than those using a mix of aquatic
and terrestrial habitats, are more
likely to be threatened than
species with other
characteristics, the survey
reveals.
At the global level, scientists
say that the drop in amphibian
numbers could be an indicator of
the deteriorating state of our
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Alarm bells have been ringing around the world about the decline in
number of many amphibian populations and a new global study
deepens concerns about the future of many species. Nigel Williams
reports.
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environment. “Amphibians feel
the effects of water pollution and
climate change before other
forms of life including mankind,”
said Neil Cox, a programme
officer with the joint World
Conservation Union and
Conservation International
biodiversity assessment unit,
which coordinated the survey.
“They are the best indicators
overall of environmental health
largely because their porous
skins allow for water transpiration
and movement of chemicals.”
Habitat loss causes a gradual
contracting and fragmentation of
populations and is by far the
most prevalent threat, affecting
89 per cent of all threatened
species. Habitat loss is primarily
caused by expanding agriculture,
logging and infrastructure
development.
The authors also find that the
Western Hemisphere’s existing
system of public and private
parks and reserves provide no
protection for more than one
third of threatened amphibians,
emphasising the incomplete
nature of the protected area
system.
But damage to the environment
is not the whole story. There is
also a new spectre that has come
to haunt frogs and toads, and
salamanders and newts that live
in and out of water — a fungus
that has already destroyed entire
populations in many parts of the
world.
Many species have
disappeared from pristine
habitats that have suffered little
environmental damage. “This is
thought to be a response partly
to outbreak of the disease
chytridiomycosis,” said Cox.
The disease is caused by a
fungus of the chytrid family
called Batrachochytrium
dendrobatidis and it infests the
skin of adults and the mouthparts
of their larvae. Amphibians drink
through their skin and they also
breathe through their skin, so
anything that happens to their
skin really affects them, said
Matthew Fisher, a molecular
epidemiologist at Imperial
College London.
There is no practical treatment
for the disease, which is
concentrated mainly in Australia,
north and central America and
the Caribbean, and it is
spreading. The fungus has been
implicated in the extinction of the
Kihansi spray toad from Tanzania
and, in Europe, it has been found
infesting the common midwife
toad.
The report highlights four main
areas for action: revise and keep
updated existing national and
subnational lists of threatened
species based on current
knowledge; implementation of
captive breeding for species that
face high probability of extinction
in the wild, especially those
facing fungal disease;
enhancement of outreach
activities to the public to alert
them to the plight of amphibians
especially those living nearby;
and more research on the little
known species, the threat from
the fungal disease and means of
controlling it in the wild, and on
the effects of contaminants on
amphibians.
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Out on a limb: Researchers are concerned that the decline in almost a third of species of amphibian worldwide, as reported in a
recent survey, may be an early warning of subtle environmental changes affecting these highly sensitive animals. An outbreak of
fungal disease is also taking its toll in some regions. (Picture: Photolibrary.com)
